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(54) DRIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a refrigerant circuit for cooling a 
motor in a driver which uses the motor as a drive source. 
SOLUTION: The driver comprises a motor M and a circulating passage L 
for cooling the motor M in a driver case 1 0. A second refrigerant circulating 
passage L, different from the passage L of the refrigerant is provided in a 
heat exchanger C of the first passage in the case in the second passage. 
Thus, the first refrigerant for cooling the motor is cooled through a heat 
transfer to the second refrigerant by the exchanger at one position of the 
driver case side. In this manner, the refrigerant circuit of the driver case 
side is simplified. 
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*>ftmCDWm& L <b * |gte«S ir - ^ 1 OrtfcflttS. 
?S«iO«aH8L i«S«cS*2 ©^«KOfi8R8SF 
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1 

[»WBI*<D«SH3 

[ wm 1 1 mm® t , wum*xmt 5» i ©& 

Suiam 1 ©tt&©fl§E38i Bg& 53£ 2 ©#$©1§JgS8 
tfS&B^ft. 

f££ 2 ©#$© WSSSB. D 1 ©fciK©fii5tji8 i ©&£ 
aftlte&tt? 5H 1 ©&«B. f&£&SB-C©Si 2 ©ft 

^©e^tcfcij^asnsci^ffli-rsKK^ 10 

it jwi i ie*s©»^go 
[if #13] <HB»3Saft*«. m2©&$©«jgsgcc 
mz>4 >/<- 5f©^ag|5J: o TaaccEastifc. is 

«^2IBiS©iBlt^S. 

8H9£$ 1 ©&«©0PgSSi ©HK. m 2 ©&$©?& 20 
KfcWftSSti. ME-/ ©fc»S&*SN8S4 3ft 
fc, if#12ia«c©igKl§£g„ 

[if#i5] B(ria^2©^si©ffiS8ft{c l HSMccii 

T5II 1 ©Si . m 1 ©&»©«8HmtCSi?5$2 © 
Si «B5£f 4«B*l5Wi»W 6 ft. 

miomtrnz ©s« . $ 2 ©^^©®?ssstcfc » 6 ± 
ftM&g 1 ©s<t l. -ram & j* 2 ©si t zmmm 

[ff*16] 1il^2©&Jg©ttRi*3{c. HSMtcffl 
lT5m©Si. mi©#$©il&&»cffi-f£lil2© 30 
S i £iS)tE? 5 ttR#©*JSW 6 ft. 

m 1 ©s i m 2 ©sb . is 2 ©ftjss©®sB&KiMij(c« 

i&<*ftfc. »j&84G«it©IEI[|£S. 

©t»R£*lB*i^ir- &WR«:M»-r 
5 Suffice®*. 

flMKfMttf&ftfc. if#14ia«© 

[ if #1 8 ] IgmtS i . #6«tS£ftip-r 5 ft 1 ©&& 
©®SSSi*|gSb«gdr-xrttc(i^, A«||«M0-r 40 

RKKBlttttfcfifc. ifi#iI5ia«S© 

whim. 

©ww±«b«««*'- mmmmm 

»Y RBKfMlW&ftfc. «3f?J16iet!tCi 

[nt$8 1 0 ] bjib«&«i«s*--;*b. si2©&!g© 
ausjcffi-racMKc. in 1 cDHMHio^mB« o **r so 




#§32 0 0 1 -2 38 40 6 
2 

5 . if #14 - 9 ffll>-rfttf> 1 1iaiS©gKlft£H. 

[if#i 1 1 ] grie$jft«s o b. «ttflUB£&ui 

ffiit£#8llSftfc. 
it#1l 0§a$g©!gMgg, 

[ if m. 1 2 ] m&wmmmmt o 
©&ss?s$ <o i 1 ©^«©ifeis(c. mm** 

^co«iftttetiE»-f 4* 'j 7 4 wm ^ft 
fc. mm 1 1 iais©«d^{g„ 

[if*1 1 3 ] l!NB$£»S 0 B. *©WPiS»c* 

[if #1 1 4 ] B«ia^j«iBS <0 B. TO)«*5^BI6 
S&©X - £ K J: o T ft 5 . tittitm 1 0 Eli© 

mm.. 

[ w#i 1 5 ] mtm 1 <D&m<D'tmmz . $jfw& 

»)©T«-CflBBi«©n--df|*3*fflSij(EB%WL. StfnSS 
B> o-*KiS!tf6*ifc«tUfflt^sa-i-5. if #110 

ia«g©ig«isis. 

[0 00 1] 

imomtzm&m *»mb. sti^asiLr^si) 

[0002] 

[S£*©S»i] ^M^mpig©|g»jg( i T 51^, m 

5„ tcr. se*. «iwi4«>ai-r5fc»K. nai^s 
"imfflkktimthftm-i - 288949 ^»cg§ 

tS©^A^*5. 
[000 3] 

[fswaafcoj^i-rsisiii] bipbmm. urn 

ffl©BS¥^»^-^>^^iI*^aiffl3iffc«tfiKi 
§ft5/cfe, iiAWttSIJAiO*!, n^h-^X'M 
-X©^T^fiJiiS:5. 

[ 0 0 0 4 ] * c t*»»b. ct k> tsmKma&iW* - 

SffJiT5. 

[0005] i C 5-C. QIMB^OIHflR® A:M>OH9 

«s <x«wtt«©»^B^>^-f> &mt?z>. 

fitt*<&. Wb«i-*fk3'tt5Ell36«6ft5«^*» 
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[0006] ^cr. *I6^«. C©«fc 5 CC 

itt«lltl*£KW$&(tftiPf * C i#T# 
«ftf * C i * J: 0 2 ©g Kj i i- £. 

[0007] 

[ss£fl?i*f *>fc©©#ia] ..hien i ®mzm<? 

mmvsm t mmm* - m tc® * mmm 
tc*$^T . mm i ©JM»©tKa« ± «s& z% 2 ©& 

* 1 ©»«», fKRftW-C©W2 ©»«es©e«KC J: 0 
^$ft£Ci*#©if 

[00083 ieonaBcfciit. mBMM&MtPf 
[ 0 0 0 g ] *fc, ±ie©«tSKte^t. Bufa&s&gis 

it, #2©««|©WH»K4BWa-/>^-*©ftai»J: 

[0010] ^fc. »2©B»titfiWSfc». mum 

mkWL^r-Mt. &*-XKY>/*~5»=&I||tfMSfc© 
©PHiSSrffi*. KPfllliSi 1 ©&ft©«9Ml£©NfC. 
*2©^«©«EK*^Sti. Hyia>f>A-£©ft*|)g|5 
*»Hfii 3 nfc!8j££8£©#W$T*S„ 

[0011] ±e©«wac*5t»r. ftrsBlg 2 ©&*«©?& 

Krt«c. HSffifciSf S£l©££. f&l©#«©fli$ 

e« tcsi- 2 ©gi *njer swis^&tfsaw e. 

ft. »l©mt^2©^«. !&2©&S*©«Sl8&«C*sW 
S±aaB*» 1 ©5li U TMJ£$2©£iir SlStf* 

[0 0 1 2] Sfc. JJB©««K*l»r. Hi(32»2.©^ 
JftDiftBrttc. fiaMWKcEf*Siil©gi. *l©$it 
©tHHM JKBBf S» 2 ©Si *mef &*RKMS#tt 
W?>n. lfH©Si3l2©SW:. JS2©i$!®©«KSgK: 

a&aiccstt 3 1\ tcmi&zm & C i i> V S -5 . 

[o 0 1 3 ] etc ±sstM8at*m*.iwtieMmcto 

Mti, &S«i, 2fc^*r&*PfS?&l©#$£©«8i 

^-**KK«iL, R-f^-fW:. HWJCRWWCti 

[ 0 0 1 4 ] £fc. ±IQ©WHi» 1 ©&*©89H£i 
©rate, *IMIffi^>'<~9©&^*NI9£f Sft2 
©&£©^&#»M3ftfc$l^cfci,>T. mflBSERi^g 

m2o}$m<DtfLmw?zQ.mc> jpi©^ 

$©&&S*9 £#f £*8J&£&£i«$-C*S. 
[0015]**:, ±ie©H 1 ©&«©$ttftS 0 ** 
f *«toWcfei»T. ftie&jKtt$r>M:. *9Mm±¥& 
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[ 0 0 1 6 ] Etc, mtnummowtim* 9 
mmmmt n t icmzm 1 ©ft&ttftBtc. mn^ 
mm 0 ^©ffc£iifii££i2#-f s * ^ 6n 
fc*«£f a©t*«re*s. 

[0017] Mic. MB&KBSS Ott. ^©ttOSffK 

hum if *©«> war* s. 

[0 0 1 8] £fc, me^MGRtOtt. *aM*&l>» 

»««©Af— * tc<fc -ot:iimsn-5«teSif 2) c i fc 
-ess. 

10 [ 0 0 1 9 ] *fc. «C* 1 ©ft«g©®S?SS«. 

S f J©T«-CS«)li©n-5rrt$:a^jjiEJ85:WL. Kit 
KB. u - * RRtt 6 tiThttUHFL-CKifir S «(S if * 
©fc^r**. 

[0020] 

[ifeia©fpffl&i>^6*] ±iafi*« 1 Ksmomisx- 
«. » 1 ©&££ Lrnb«^n^©isigv«R{23 
atf (awmfftttt) s?*ffli»*c 

ir. a«rt»i^i©Sg««!R:j:SS5li¥©mi,»J»e 
attftt 9 C JIWSWCJ: 

20 *enfc«*-aiBf©i^jfeaiJ-c»2©^«{c^i$^< 

[0 0 2 1 ] £K. IS5Sri2KfBiS©^-Ca, «n» 
»©fc©(c£»^i 3 ft£ -Y - *«^aif -5^2 © 

&j§r. mi^^Pf s» 1 ©»js^»aif s c i k 
io. ^>><-*j^fcrat>s»2©fc**mMi©fc 

§©^a« aoiM w ttiBSM t Assise i js a . 

30 [ 0 0 2 2 ] :X(c. if 5RJI3 CcielS©«^i?«. 

U fc» 1 ©#$©&#. ^Si^ck 0 §}^SS©(S 

t w ^cce*3^©%i»< c i*j-c§ s„ 

[ 0 0 2 3 ] S fc. W*314(CiBK©flWE-CB, »2 © 

«wi%ii{c?aaifs©T?«o:<. ««««« 

WWW &9 1 ©$tt!£ >*ITOK»W9if 4ift 

SP«iSi?c4te©, «Hft&>6©lR«. miOtoM&fi 

bxm2 mmm&msftz c tvm&oM&mcn 
i/tiifffisti. m2<Dti)®ufi<{i"<i-it<Dmjm&z& 

^.5 * T-SS±^f £©£»<• c i*«r# 4. 
40 [ 0 0 2 4 ] * fc. s##J15 (CielS©«fiXf«, ffeli*s 
«Wli-f>/<-**H^«:j*»f*c4*i&<. *K 

n-en©^iniass*KfS-,fc^iP* 3 . *-©»»cj: 

*i«MK5ttr*Jft«fSC4*Jr**. H*lt 
L-fc-Tv^'-f i|gttgg^-Xi©m©X^-X?:. 

^ > a- ^ imittim^^nf 5fc»©^©«Ki3g© 
fcftox^-xi^-cusor. tt££8ffi©J:9&.£tt 
50 Sia^-xj||0(c«ffi©^Mffi8.«tt»««tK«cW$« 



[ o o 2 5 ] * fc. m&me icsmommx-u, m i © 
[0026] m&i icftmomtsxit. m2<o&m 

MB. »l©&*tertOT*2©^{c*i&tt3h.5C 
[0 027] »^ 8 tC9B«©#fiSr tt. 

jf i wa^p i««*h*ft©^M5*fci&o /c 

»«K4'--Xi©M©;*'«-X*. -f>^-*£S«|« 
Rt>"fS^fS£ft*p-r * fc«)©ftj»©8£&Eg©fc«>© X 

'■i-xbtx^zov. wmmvii'ittMmMir-- 

X^-**iJ^©|Sj±. (gri^Kco&j&JS. 
[0 02 8 ] fl*$g 9 tCfStSi©*BJc-Ctt. « 1 ©g£ 0 
2©Sfc*ft*4i^LT»«#i!lt*iS© , C. -f>/<- 

[0 029 ] g»«3H 1 0 Kffit&DfltotCtt. $ 1 ©&«g 
©WB8«:JW»iB*»)*Ktf4C4-C. »2©»«ti© 
«BflSffltcfcW4ejfcMI©*flji3WgSi&*) . ^hK 
<t 0 » 1 ©&«£» 2 ©ft$©$£&£+#ttfrtotf 

[0 03 0] HK, ffs)0I 1 1 (,C§m<D®f8,?iZ, 
<Dmffla>m&ifi nJ*l £ & S /c» . ffl*. V 7 < X ft £ 

[003 1 ]**:. N$9 1 2 KffitS©*SS"C». ^Sfc 

»£»*«**i*h©fc«»* o tc&wsmom 1 ©& 
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[ o o 3 2 ] *fc. is*]i 1 3 (cfm<omsrca. *tc 

«fc 0 &*Kffl£ 0 K»K-JE«©* 1 (DttMZm&tZ C 

tufin* s©r. $ l ©»JK^©*t£^+#«:tf S c 

[ 0 0 3 3 ] $ fc. iff 5RJg 1 4 KffiH©*fiS-CB. SB 1 
©»tt%«W»*4 l»ttlft««©^f — jc K.WW£Rir 
-Z*fttZCttj:<W.lc%M2M:Z t cttfV%Z><F> 

10 *5T'#S„ 

[ 0 0 3 4 ] £ fc. MsiSg 1 5 KIBtt©«fiS-Ctt. 
?§£ 1 -?©*&£&&©& 1 ©&«£J8t»r *tt»©P - 

[0 035] 

[fPJ3©^fe©JF2ig] fcTF. 0ffl«:?Sl\ *»W©SUS 

»«%*wri. *thib. *&»©**»«:£*£ 

20 WtUA:*l|IWg]i*l6«ffcbrw-r. c©|git$gfi 
«. §«IMi, «tt»M«^)'r^ 1 ©}»« (*E 
JgCtfc^T^-OI/) <DWm&Lt*mmSiM.ir~Z 1 0 
rtfC^x.S., -g-LT. S?n©ftg&©ii^L<fc«#fc£ 
»2©»« (*»«Kfct»r»ai*) ©««KF«tSiJife 

iswenTo*. m2©^i«o«i?gi8F» > ^i©^j« 
^gp c v com 2 ©^^^oe^cc ct o ftip $ h s . 

[0 036] eoJBJS-CB. ^Ki^M^SiJ 
30 fflrrS-f>A-jiU*«ASC£*»6. m2CD»«l©^ 
^8SF£Lr. -/>^-*U*»*r43lt»©Jftaill» 
#WBS*lT*J«3. m2©^<i©«8§FB. -f>/<- 
*U*»iPT&»iP»H*#f*t)©£3h. C©^iP 
liBStCB^ 2 ©»«©?&ffl©fc»©^ y* - * R 

snrt^s. fflJiBSKfec^r. >f >/■<-££ 

«. /< f >;«jB©Btt«^ ^ » f flFffl-C«* (« 

«j^*s 3 ffl3?iS««iSi©is^i 3 Kgas-rsx 

12 1 fcilSSStg* 1 ^ <? - 1 ^ ~)\,£SS%-r % h 
40 ©£-r-2>„ ^ur. ii3^l53£ Lr©^^;Ui?-^C 
tt. »2©»JK©fiaB8FK;*jWS-f>^-*U©»ai 

t. 

[0037] btdmtozu zuMmsx-te, m 1 
©»«£ Lr«nffM(cnA9©Bev«s(2$ft^a 
tttt. atf (m&imimm ®<D*4)i>zmm 

c£-c. SiWSMt* >OU £©it««tt!«:«J:S^©g 

50 4 frKtthixtc&z^mom^mcx'Mzoftm 
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X, fg»iia^-^l 0*ffi**-f;U©®KggL*ffll8 
rt"Stf*Citt<. ^JKmiM£M*ft*flT-*i>C4# 

£fca©*&5<'c4*'-es&o 

[0 03 8 ] &K*. *!&«?:HK^bLfcm2l|j5feB 

tttcaii/riawr*. H2t*. x&wz'U 7*y v m 
mmmcmmiic®£<Di<z7*&mmjrs?> c<ms. io 

B. F*3«Sttn (KT. i>i?>£l,»3) E/G4, «n 

m («t. f Mi. &mm (wt. y^- 

©7*5 * * y f iffe shPi, * ■!> > * +>18fllT*!^ 
[0 03 9 ] S3(c$i©H^©figM^?r^-r J: 5CC 

comsbima. sfnwx, iKx>y>E/Giyx 

*U-*G, *2ttX, ±*<:*-*M. H3ttX 5 ±fC 20 

■?-L,r. i>^>E/G4^x*U<-$GB. 7*5*2 
•J***H2 9 hP4#9>#¥+i8«T*frLT7V7 7 
u>'>+j^gD(ca*ISti, -fc-frMB. ;t?'7>*f 

[0 04 0]*-*MB. *©a-$W2 KCH^Sti 
fc#'7>* f^T*** +4 2*#'7>* FV7*>¥+4 
4lC«£3#T#9>*f+«*Tfc^3ft. 30 
>E/GB, *©UJ*W7 l*7*5**y***H»7 hP 
© * * 'J 7 6 2 i -can $ & X V> x * U - * G 4 * 3 > £ 
*+9MTttcjm&ti, ^x*u-*GB, *©o- 
*«i3 1*77*5? uft-fe* hP©f->¥+6 licit 

stirt»s„ lt> 7*5** y=f-t-bs> hP©y>y 

fir 8 3 it, *^>5f**+t8«T©*'?>*Ky7*>f 
t4 4tC«^-r*mil*X 1 ±©#9>5- K5-f 7*=*^ 

$#4 l'C@'€©*'7>i?Ky7 , >+*+4 4<f:. f7F 40 
5 •/ 7*f;t > ft 4 5 4fi 4Mi $ ti, f7Hv 
-<7*b'-^>f +4 5#f^77 l/>^t^giDOf 
7-T-X5 SKH'fc©-*^ y>i^f t5 2(Cll^L-C^ 

f^77U>->t*gSD», JH*a©J:5 
[004 1 ] O^x-Y *5**0tt. ++yr62© 

jSI£*se«iHs^-x i o t,c^.t)^m-oxm±t^< . 
*©-(>*u-*** + y76 2«:«*gu 7"7$-u- 
x**Jg»SB^r-^ l otcaMio-ciEKSnri^. $ 
tc, 7*l/-*BB, ^x*U-*G©n-:$r$tt3 L*tl3 50 
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S*gH#tcKfti h ;b ? k J: 0 * C 4 TSgttP* £ 
£t*-S©*fM*r^<* , 5*W6ttT:tel) > 0-$#3 1K 
7*b-+^7**iiJ*b, 7*b-f v>7'i*SBStl«*B'7--X 

[oo42ic i 5 o teas* h u z>wmmx\z . 

jiM#«*5^©©. |fj^e)S±«ilKa^3)hfcB8^ 
4&5©'C*tUT', x>y>E/G4^x*U-*G 
B. *BE*>o* -i> > $ 4 r +«»T tc» LX 7*5* * y ¥ 

«7>$f +«wt t*^cr*H©jfetfi»?f*swa y 

H-TSCir*. i>y>tB**|g«ti*£^*«i*^-f 

>f-y*«> 4te*fiifflT**i^4jfti™«Lfcjfeff 

#pJfB4&*. S/c. ^x*l/-^G**-$4LT|g 
«j<*tf£C4r. *tU762«:*>*>45**Ja!*K-r4 
fee*. WK7>>7iO77-f0^l/t+t'J7 
6 2 tlBttiW*--* 1 0 Kffjfr4S*R*4 trti 
tg$-tfSC4-C, yx*U~5»G©ffl^*y>yf+6 
3 , C{£a-T5C4^-C# > *-5'M4^x*U'-5fG© 

[ 0 0 4 3 ] -XtC. 0 4 B. i\41*)i KKItSBOtt 
l£*©[5]8S«^*^t-„ C©@K«, IBKl^a^-Xl 
0©JSgtJ*t-YJl/-y>7*9 0 4 0. *C*>%^HU-t- 
9 1 *^LT3i-YA*lftl»±tf-tHIS{Ctttt-i-5«** 
-f;b^>7*0/P4. [i!S©5-Y>E*4a3-liSUf 
a 2 4. BfflB7*U-f B©«*Ui*5©fc 

*©7"U-f /^l/T'9 3 4, 7*U-f^l/7*9 3©ftl*3 
JftA WPOfcfeOV b </ -f hv<^7*9 4 4 *±«)6:»3R 
41/rll^, t-YJb**-*MSD : ^x*U-^G©i^ 
»ffl©^^ojS7»ja4L-C«SBS©fl»&ttlSL l icm 
7-u-+B©ttEt?--#©^tt!fSL J ©5^ 
^EfflSSL, <^©*ljI4 FU>»ji4*»iaif SMSPil 
K*«flSL-C^S. 

[0044] ^-fJl'*>7 , 0/P©l!±UHl]©5-Y>Ett 
SSL, B. 7>ilJtr-^*JU ; *rxU"ii^*;l-7'9 2*?> 

Lrass§©^ii6ttsgL 2 {tfg&sft, ffe^^u-f- 

L 3 icmmSftX^Z. ZLX, 5-fVEififSL, 4§* 

>;7^xr, , r 3 *^r, -^'laccffiai-c^-r^- 

^rtttSSL, *gryx*u-^G©a-5f«3 lF*3tt 

mcmnsti, zft#i&L, x^mmv 
r, *ti-enccty7 ^r, , r s m&x. mwrns 
•7--x©±g[scc"S:W6n/c*-$Mm©ttriaoc 1 t 

i/x*L/-$GM©ttS^ DC 2 {cfi-JfiShr^S. 
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* NOTICES * Q 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the driving gear equipped with a motor and the circuit of the 1 st refrigerant which cools this motor in a 
driving gear case For the circuit of said 1st refrigerant, the 1st refrigerant which the circuit of the 2nd different 
refrigerant is prepared, and the circuit of this 2nd refrigerant has the heat exchange section with the circuit of the 1st 
refrigerant, and cools a motor is a driving gear characterized by being cooled by the heat transfer to the 2nd refrigerant 
in the heat exchange section. 

[Claim 2] It is the driving gear according to claim 1 which has the cooling section in which the circuit of the 2nd 
refrigerant cools an inverter by having the inverter which controls said motor. 

[Claim 3] Said heat exchange section is a driving gear according to claim 2 arranged from the cooling section of the 
inverter in the circuit of the 2nd refrigerant at the downstream. 

[Claim 4] Said driving gear case is the driving gear according to claim 2 with which this case was equipped with the 
septum for attaching an inverter, the passage of the 2nd refrigerant was formed between this septum and the circuit of 
the 1st refrigerant, and the cooling section of said inverter was used as the septum. 

[Claim 5] It is the driving gear according to claim 4 which an isolation means to demarcate the 1st ** which faces a 
septum side, and the 2nd ** which faces the circuit side of the 1st refrigerant was established in the passage of said 2nd 
refrigerant, and was mutually opened for free passage by the relation which the 1st ** and 2nd ** make the upstream in 
the circuit of the 2nd refrigerant the 1st **, and makes the downstream the 2nd **. 

[Claim 6] It is the driving gear according to claim 4 by which an isolation means to demarcate the 1st ** which faces a 
septum side, and the 2nd ** which faces the circuit side of the 1st refrigerant was established in the passage of said 2nd 
refrigerant, and the 1st ** and 2nd ** were connected to juxtaposition in the circuit of the 2nd refrigerant. 
[Claim 7] It is the driving gear according to claim 4 with which it had the generator and the circuit of the 1st refrigerant 
which cools a generator in the driving gear case, and had further the inverter which controls a generator, and this 
inverter was attached in the septum. 

[Claim 8] It is the driving gear according to claim 5 with which it had the generator and the circuit of the 1st refrigerant 
which cools a generator in the driving gear case, and had further the inverter which controls a generator, and this 
inverter was attached in the septum. 

[Claim 9] It is the driving gear according to claim 6 with which it had the generator and the circuit of the 1st refrigerant 
which cools a generator in the driving gear case, and had further the inverter which controls a generator, and this 
inverter was attached in the septum. 

[Claim 10] Said driving gear case is a driving gear of claim 4-9 given in any 1 term which has refrigerant ****** of the 
1st refrigerant in the location facing the passage of the 2nd refrigerant. 

[Claim 11] Said refrigerant ****** is the driving gear according to claim 10 divided into the object for motors, and 
generators. 

[Claim 12] The driving gear according to claim 1 1 with which the orifice which distributes the supply rate to both the 
aforementioned refrigerant ****** was prepared in the passage of the 1st refrigerant which results in refrigerant ****** 
for said motors, and refrigerant ****** for generators. 

[Claim 13] Said refrigerant ****** is a driving gear according to claim 10 which has a weir near [ the ] the outlet. 
[Claim 14] Said refrigerant ****** is a driving gear according to claim 10 demarcated by the stator of a motor or a 
generator. 

[Claim 15] It is the driving gear according to claim 10 which carries out termination with the bleedoff hole with which 
this passage was established in Rota by the circuit of said 1st refrigerant having the passage which passes along the 
inside of Rota of a motor by the lower stream of a river of refrigerant ******. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling technique in the driving gear for electric vehicles, or a 

hybrid driving gear especially about the driving gear which uses a motor as a source of power. 

[0002] 

[Description of the Prior Art] Since the load applied to a motor according to a run state is sharply changed when making 
a motor into the driving source of a car, cooling is needed that especially generation of heat at the time of a heavy load 
should be coped with. Then, in order to cool a motor conventionally, a channel is established in a driving gear case, 
water is poured in the channel, and the technique of disclosure is in JP,7-288949,A which cools a motor bywater. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the configuration of the above-mentioned conventional 
technique, since it considers as the configuration which exposed winding and the abbreviation one half of the circular 
cross section of the pipe for the pipe which pours cooling water into the spiral slot formed in the casing periphery from 
this casing peripheral face, structure becomes disadvantageous in respect of about [ becoming complicated ], cost, or a 
tooth space. 

[0004] Then, this invention sets it as the 1st object to offer the driving gear which can cool efficiently the motor built in 
the driving gear case by easier driving gear case structure. 

[0005] By the way, a motor needs the control device for the control (in the case of an AC motor, it is an inverter). 
Although it can be made to be able to dissociate and can arrange in a proper location with a motor since control devices, 
such as such an inverter, are what is connected by the power cable to a motor, the arrangement made to unite with a 
motor may be taken from the expedient nature on mount. Thus, when a control unit is made to unite with a motor, in 
order that a control unit not only carries out a temperature rise, but may receive the heat of a motor through a driving 
gear case by generation of heat by the own component, it needs cooling. 

[0006] Then, this invention sets it as the 2nd more concrete object to offer the driving gear which can both cool an 
inverter and a motor effectively, also when an inverter is made to unite with a driving gear case in this way. 
[0007] 

[Means for Solving the Problem] In the driving gear with which this invention is equipped with a motor and the circuit 
of the 1st refrigerant which cools this motor in a driving gear case in order to attain the 1st object of the above The 
circuit of the 2nd different refrigerant from the circuit of said 1st refrigerant is prepared, the circuit of this 2nd 
refrigerant has the heat exchange section with the circuit of the 1st refrigerant, and the 1st refrigerant which cools a 
motor is characterized by being cooled by the heat transfer to the 2nd refrigerant in the heat exchange section. 
[0008] In the above-mentioned configuration, when it has the inverter which controls said motor, as for the circuit of the 
2nd refrigerant, it is effective to take the configuration which has the cooling section which cools an inverter. 
[0009] Moreover, in the above-mentioned configuration, said heat exchange section is still more effective, if the 
configuration arranged from the cooling section of the inverter in the circuit of the 2nd refrigerant at the downstream is 
taken. 

[0010] Next, in order to attain the 2nd object, as for said driving gear case, it is effective to take the configuration in 
which this case was equipped with the septum for attaching an inverter, the passage of the 2nd refrigerant was formed 
between this septum and the circuit of the 1st refrigerant, and the cooling section of said inverter was considered as the 
septum. 

[001 1] An isolation means to demarcate the 1st ** which faces in the passage of said 2nd refrigerant at a septum side, 
and the 2nd ** which faces the circuit side of the 1st refrigerant in the above-mentioned configuration is established. 
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The 1st ** and 2nd ** It is still more Ave if the configuration mutually openec^^free passage by the relation 
which makes the upstream in the circuit the 2nd refrigerant the 1st **, and makeHw downstream the 2nd ** is taken. 

[0012] Moreover, in the above-mentioned configuration, an isolation means to demarcate the 1st ** which faces in the 
passage of said 2nd refrigerant at a septum side, and the 2nd ** which faces the circuit side of the 1st refrigerant is 
established, and the 1st ** and 2nd ** can also take the configuration connected to juxtaposition in the circuit of the 2nd 
refrigerant. 

[0013] Furthermore, also in which a configuration equipped with the above-mentioned septum, it has a generator and 
the circuit of the 1st refrigerant which cools a generator in a driving gear case, and has further the inverter which 
controls a generator, and this inverter is effective, if the configuration attached in the septum is taken. 
[0014] Moreover, in the configuration in which the passage of the 2nd refrigerant which uses the cooling section of the 
inverter for motors as a septum was formed between the above-mentioned septum and the circuit of the 1st refrigerant, 
said driving gear case is effective in it, if the configuration which has refrigerant ****** of the 1st refrigerant is taken in 
the location facing the passage of the 2nd refrigerant. 

[0015] Moreover, in the configuration which has refrigerant ****** of the 1st above-mentioned refrigerant, said 
refrigerant ****** is still more effective, if the configuration divided into the object for motors and generators is taken. 
[0016] Furthermore, it is also effective to consider as the configuration in which the orifice which distributes the supply 
rate to both the aforementioned refrigerant ****** was prepared in the passage of the 1st refrigerant which results in 
refrigerant ****** for said motors and refrigerant ****** for generators. 

[0017] Furthermore, as for said refrigerant ******, it is also effective to consider as the configuration which has a weir 
near [ the ] the outlet. 

[0018] Moreover, said refrigerant ****** can also be considered as the configuration demarcated by the stator of a 
motor or a generator. 

[0019] Moreover, the circuit of said 1st refrigerant has the passage which passes along the inside of Rota of a motor by 
the lower stream of a river of refrigerant ******, and, as for this passage, it is also effective to consider as the 
configuration which carries out termination with the bleedoff hole prepared in Rota. 
[0020] 

[Function and Effect of the Invention] By using for a motor the lubricating oil which does not do adverse effects, such 
as corrosion, ATF (automatic-transmission hydraulic oil), etc. as the 1st refrigerant with a configuration given in above- 
mentioned claim 1 Can perform heat transfer with the sufficient effectiveness by the direct contact to a motor and a 
refrigerant, and moreover, since the heat told to the refrigerant by heat conduction can be made to emit to the 2nd 
refrigerant efficiently in the one heat exchange section A motor can be cooled efficiently, without making the circuit of 
the 1st refrigerant which passes along a driving gear case complicate. 

[0021] Next, with a configuration according to claim 2, since the cooling structure of making the 2nd refrigerant used 
for inverter cooling by cooling the 1st refrigerant which cools a motor with the 2nd refrigerant which cools the inverter 
needed for motor control using together with cooling of a motor will be taken, the synthetic simplification of the cooling 
structure of a driving gear is attained. 

[0022] Next, with a configuration according to claim 3, the heat of the 1st refrigerant which cooled the motor can 
prevent getting across to an inverter with heat-resistant temperature lower than a motor. 

[0023] With a configuration according to claim 4, moreover, the 2nd refrigerant Since it becomes the cooling structure 
which does not cool a motor soon but cools simultaneously the 1st refrigerant which carries out circulation cooling of 
the motor, and an inverter, the heat from a motor It can prevent carrying out a temperature rise until it is eased to direct 
heat transfer by heat exchange being carried out to the 2nd refrigerant through the 1st refrigerant and the 2nd refrigerant 
exceeds the heat-resistant temperature of an inverter. 

[0024] Moreover, with a configuration according to claim 5, since a motor is cooled through a driving gear case after a 
refrigerant's not cooling a motor and an inverter simultaneously and cooling an inverter through a septum previously, 
cooling in alignment with a cooling temperature demand of an inverter and each motor becomes possible with a single 
refrigerant, and both an inverter and a motor can be efficiently cooled by the simple passage configuration. Moreover, 
since the tooth space between unified inverters and driving gear cases is made into the tooth space for passage 
arrangement of the refrigerant for cooling an inverter and a motor, the complicated configuration which prepares the 
refrigerant path of dedication in the circumference of a driving gear case like the conventional technique can be avoided, 
and it leads to improvement in space efficiency, and low cost. 

[0025] Moreover, since a refrigerant flows independently to the 1st ** and 2nd **, respectively, an inverter and a motor 
can be cooled simultaneously and it can avoid telling the heat from a motor further to an inverter with a configuration 
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according to claim 6. .J^k 

[0026] With a configuration according^Rlaim 7, the 2nd refrigerant does not cooflWotor and a generator soon. Since 
it becomes the 1st refrigerant which carries out circulation cooling of a motor and the generator, and the cooling 
structure which cools an inverter simultaneously, the heat from a motor and a generator It can prevent carrying out a 
temperature rise until it is eased to direct heat transfer by heat exchange being carried out to the 2nd refrigerant through 
the 1st refrigerant and the 2nd refrigerant exceeds the heat-resistant temperature of an inverter. 
[0027] With a configuration according to claim 8, since a motor and a generator are cooled through a driving gear case 
after a refrigerant's not cooling a motor and a generator, and an inverter simultaneously and cooling an inverter through 
a septum previously, cooling in alignment with the cooling temperature demand of an inverter, a motor, and each 
generator becomes possible with a single refrigerant, and both an inverter, a motor, and a generator can be efficiently 
cooled by the simple passage configuration. Moreover, since the tooth space between unified inverters and driving gear 
cases is made into the tooth space for passage arrangement of the refrigerant for cooling an inverter, a motor, and a 
generator, the complicated configuration which prepares the refrigerant path of dedication in the circumference of a 
driving gear case like the conventional technique can be avoided, and it leads to improvement in space efficiency, and 
low cost. 

[0028] Since a refrigerant flows independently to the 1st ** and 2nd **, respectively, an inverter, a motor, and a 
generator can be cooled simultaneously and it can avoid telling the heat from a motor and a generator further to an 
inverter with a configuration according to claim 9. 

[0029] With a configuration according to claim 10, by preparing refrigerant ****** in the circuit of the 1st refrigerant, 
reservation of the heat transfer area in the heat exchange section with the 2nd refrigerant can become easy, can make the 
heat exchange of the 1st refrigerant and the 2nd refrigerant fully able to perform by that cause, and can raise heat 
exchange effectiveness. 

[0030] Furthermore, with a configuration according to claim 1 1, by dividing refrigerant ****** into the object for 
motors, and generators, since the accommodation according to individual of the amount of refrigerants which should be 
supplied to each of a motor and a generator is attained from refrigerant ******, by adjusting by an orifice etc., the 
refrigerant of optimum dose can be supplied to a motor and a generator, and each can be effectively cooled along with a 
cooling temperature demand. 

[0031] Moreover, with a configuration according to claim 12, since the 1st refrigerant of the suitable amount for 
refrigerant ****** of a motor and each generator can be distributed and supplied, a motor and a generator can be 
effectively cooled according to those thermal loads. 

[0032] Moreover, with a configuration according to claim 13, since the 1st refrigerant of a constant rate can always be 
held to refrigerant ****** by the weir, heat transfer to the 1st refrigerant can fully be performed, and, thereby, heat 
exchange effectiveness can be raised. 

[0033] Moreover, with a configuration according to claim 14, since the 1st refrigerant can be soon contacted to the 
stator of a motor or a generator through a driving gear case, a motor or a generator can be cooled more effectively. 
[0034] Moreover, with a configuration according to claim 15, Rota of a motor can be cooled using the 1st refrigerant 
after the heat exchange in refrigerant ******, and since cooling of the stator using the 1st refrigerant further emitted 
from Rota is also attained, efficient motor cooling which uses circulation of the 1st refrigerant for the maximum validity 
can be performed. 
[0035] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along with a drawing. First, 
and it shows it. [ drawmgl ] [ the 1st operation gestalt which materialized the underlying concept of this invention ] 
[ **] [ type ] This driving gear is equipped with the circuit L of the 1st refrigerant (it sets in this gestalt and is oil) which 
cools Motor M and Motor M in the driving gear case 10. And the circuit F of the 2nd different refrigerant (it sets in this 
gestalt and is cooling water) from the circuit L of the 1st refrigerant is formed separately. The circuit F of the 2nd 
refrigerant has the heat exchange section (it sets in this gestalt and is an oil cooler) C with the circuit L of the 1st 
refrigerant, and the 1st refrigerant which cools Motor M is cooled by the heat transfer to the 2nd refrigerant in the heat 
exchange section C. 

[0036] With this gestalt, since a driving gear is equipped with the inverter U which controls Motor M, the cooling 
circuit for cooling Inverter U is used as a circuit F of the 2nd refrigerant, the circuit F of the 2nd refrigerant shall have 
the cooling section H which cools Inverter U, and the radiator R for cooling of the 2nd refrigerant is inserted in this 
cooling circuit. In addition, in this description, an inverter shall mean the power module which consists of the switching 
transistor which changes a direct current of a dc-battery power source into an alternating current (it is a three-phase- 
circuit alternating current when a motor is a three-phase-circuit AC motor) in a switching operation, an attendant circuit 
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element, and the circuit board which aj^fed them. And the oil cooler C as the heatiflhhange section is arranged at the 
downstream from the cooling section the inverter U in the circuit F of the 2nd^Egerant. In addition, in drawing, 
code Of? shows a lubricating oil pump and P shows a Water pump. 

[0037] By using the oil which does not have adverse effects, such as corrosion, on Motor M as the 1st refrigerant, such 
as a lubricating oil and ATF (automatic-transmission hydraulic oil), in the driving gear which consists of such a 
configuration Can perform heat transfer with the sufficient effectiveness by direct contact in Motor M and oil, and 
moreover, since the heat told to oil by heat conduction can be made to emit to the cooling water as the 2nd refrigerant 
efficiently in the one heat exchange section C Motor M can be cooled efficiently, without making the circuit L of the oil 
which passes along the driving gear case 10 complicate. Furthermore, since the oil cooler C is arranged from the cooling 
section H of Inverter U to the downstream, the heat of the oil which cooled the motor can prevent getting across to the 
inverter U with heat-resistant temperature lower than a motor. 

[0038] Next, it is based on the 2nd operation gestalt materialized further, and this invention is explained. Drawing 2 
shows the system configuration at the time of applying this invention to a hybrid driving gear. This equipment uses 
internal combustion engine (henceforth engine) E/G, Motor (henceforth a motor) M and Generator (henceforth a 
generator) G, and differential equipment D as main components, it considers as the configuration in which the 
planetary-gear set P of a single pinion configuration and the counter-gear device T were inserted among them, and the 
one-way clutch O and Brake B are attached further. 

[0039] As the actual physical relationship of a shaft is shown in towing 3 , this driving gear is the 1st shaft XI . They 
are engine E/G, Generator G, and the 2nd shaft X2 upwards. They are Motor M and the 3rd shaft X3 upwards. They are 
the counter-gear device T and the 4th shaft X4 upwards. It turns differential equipment D in 4 shaft configurations 
arranged, respectively up. And engine E/G and Generator G are connected with differential equipment D through the 
planetary-gear set P and the counter-gear device T, and Motor M is connected with differential equipment D through the 
counter-gear device T. 

[0040] Motor M meshes the counter drive gear 42 fixed to the rotor shaft 21 to the counter driven gear 44, and is 
connected with the counter-gear device T, engine E/G makes the output shaft 71 connect with the carrier 62 of the 
planetary-gear set P, and is connected with Generator G and the counter-gear device T, and Generator G makes the rotor 
shaft 3 1 connect with the sun gear 61 of the planetary-gear set P, and is connected with engine E/G and the counter-gear 
device T. And the ring wheel 63 of the planetary-gear set P is the 1st shaft XI which gets into gear to the counter driven 
gear 44 of the counter-gear device T. It connects with the upper counter drive gear 43. The counter-gear device T was 
considered as the configuration which equips the counter shaft 41 with the counter driven gear 44 and the differential- 
gear drive pinion gear 45 of immobilization, and the differential-gear drive pinion gear 45 has geared to the differential- 
gear flywheel starter gear 52 of immobilization in the differential case 53 of differential equipment D. And differential 
equipment D is connected with the wheel (not shown) as everyone knows. 

[0041] That reaction force should be taken in the driving gear case 10, and the inversion of a carrier 62 should be 
prevented in it, an one-way clutch O connects the inner ball race with a carrier 62, connects an outer race with the 
driving gear case 10, and is arranged. Moreover, Brake B is making the driving gear case 10 stop the rotor shaft 31 of 
Generator G if needed, it is prepared that it should prevent producing an actuation loss by rotating by reactionary torque 
at the time of generation-of-electrical-energy needlessness, connects a brake hub with a rotor shaft 3 1 , makes a friction 
engagement member engage with a brake hub and the driving gear case 10, and is arranged. 

[0042] As for a power transfer top, in the driving gear which consists of such a configuration, engine E/G and Generator 
G serve as relation with which it connected indirectly through the planetary-gear set P to mutual and the counter-gear 
device T to the slowdown relation for gear ratio according [ Motor M and a wheel ] to the counter-gear device T turning 
into relation with which it connected soon as for the power transfer top of a certain thing. The transit which adjusted 
suitably the rate of using engine power for driving force and generation-of-electrical-energy energy (dc-battery charge) 
because this adjusts the generation-of-electrical-energy load of Generator G to the ring wheel 63 which receives the 
transit load of a car through differential equipment D and the counter-gear device T is attained. Moreover, the output of 
Generator G can be transmitted to a ring wheel 63 by making it function as a reaction force element which stops a 
carrier 62 in the driving gear case 10 through an one-way clutch O by making Generator G drive as a motor in that case 
since the reaction force concerning a carrier 62 is reversed, and the consolidation (transit of a parallel mode) of the 
driving force at the time of the car start by the dual output of Motor M and Generator G is attained. 
[0043] Next, drawing 4 shows the circuitry of the hydraulic line of a hybrid driving gear. Electric lubricating oil pump 
O/P which this circuit makes the pars basilaris ossis occipitalis of the driving gear case 10 an oil sump 90, and sucks up 
oil through a strainer 91 from there, and carries out the regurgitation to a circuit, The regulator bulb 92 which makes the 
line pressure of a circuit generate, and the brake bulb 93 for engaging-and-releasing control of said brake B, It has the 
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solenoid valve 94 for switch control o^^Mbrake bulb 93 as main elements. It is thaj^fcply oilway L2 of a circuit 
considering oil as the refrigerant and li^Kating oil for cooling of Motor M and GtlBttor G. It sends out and is the 
supply oilway L3 of the hydraulic servo of Brake B. Line pressure oilway LI The control circuit which controls a free 
passage and a drain free passage is constituted. 

[0044] Line pressure oilway LI of the discharge side of lubricating oil pump O/P It branches, one side minds the 
regulator bulb 92, and it is the supply oilway L2 of a circuit. It connects, another side minds the brake bulb 93, and it is 
the supply oilway L3 of the hydraulic servo of Brake B. It connects. And line pressure oilway LI Supply oilway L2 
Orifice Rl It minds and connects mutually. Supply oilway L2 of a circuit It branches and is an orifice R2 and R3 to 
each. Pass. Oilway L4 within a case which one side shows in drawing with a broken line It passes, and connects with the 
oilway within the rotor shaft 3 1 of Generator G, and another side is the oilway L5 within a case. It branches further and 
is an orifice R4 and R5 to each. By course Sump ball CI for motor M formed in the upper part of a driving gear case 
Sump ball C2 for generator G It connects. 

[0045] cooling of Motor M « refrigerant ****** CI from - oilway L6 within a case pass « oilway L7 within a rotor 
shaft 21 Oilway L8 in Rota 22 where the drawn oil shows a detailed oilway configuration with reference to cross- 
section structure later a passage - an oilway - it is emitted with the centrifugal force accompanying a revolution of 
Rota 22 towards the coil of a stator 20, and 20a from termination, in this way, cooling by the oil which cooled the Rota 
side and was further emitted from the ends in Rota 22 by passing along the oilway in Rota 22 being sprayed on the coil 
of stator 20 ends, and 20a and refrigerant ****** CI from — it is carried out by the oil emitted directly being blown 
upon stator-core 20b, a coil, and 20a. similarly, cooling of Generator G should pass the direction oil gallery of a path 
from the oilway within the rotor shaft 3 1 - cooling by the oil emitted with a centrifugal force being blown upon the coil 
of the ends of a stator 30, and 30a, and refrigerant ****** C2 from — it is carried out by the oil emitted being blown 
upon stator-core 30b, a coil, and 30a. In this way, the oil which cooled Motor M and Generator G and carried out the 
temperature rise by heat exchange is dropped at the pars basilaris ossis occipitalis of a driving gear case, or flows down 
in accordance with a case wall, and is collected by the oil sump 90 of a driving gear lower part. 
[0046] Drawing 5 shows the appearance of a driving gear in the state of strabism, in the outer wall which hits the 
outside of the oil sump of the driving gear case 10 which consists of aluminum material etc., lOf of radiation fins of a 
large number really formed in the case 10 is prepared, and the configuration which carries out air cooling of the oil 
collected by the oil sump by the air current in an engine room is taken. In dr awin g 5 , as for a generator hold part and 
10c, a motor hold part [ in / in sign 10a / a driving gear case ] and 10b show a differential equipment hold part. And the 
inverter U for a motor and generator control (henceforth [ the inverter for motors and the inverter for generators are 
named generically, and ] an inverter) is attached above the driving gear case 10, and is united with the driving gear case 
10 so that it may see to drawin g 5 . 

[0047] And it shows it notionally including vertical physical relationship. [ drawin g 6 ] [ the cooling system of a driving 
gear ] [ a ** type ] This cooling system consists of passage (the thin line arrow head of void shows to drawing) F which 
uses as the 2nd refrigerant the circuit (a thick wire arrow head with hatching shows to drawing) L which uses said oil as 
the 1st refrigerant, and cooling water. The oil as the 1st refrigerant is sucked up by lubricating oil pump O/P through a 
strainer 91 from an oil sump 90. Generator G and Motor M are cooled on the usual route which was explained 
previously. The pars basilaris ossis occipitalis of the generator G hold part of the driving gear case 10, It is once stored 
so that the fixed oil level of extent which does not touch the bottom of Rota 22 and 32 may be maintained at the pars 
basilaris ossis occipitalis of the motor M hold section, and circulation of a round is finished with an overflowed part 
being returned to an oil sump 90. 

[0048] On the other hand, the cooling water as the 2nd refrigerant The septum 1 1 which consists of the same thermally 
conductive good aluminum material as the driving gear case 10 etc., and constitutes the mounting section of Inverter U 
as the maximum upper wall of driving gear case 10, one, or another object configuration, The cooling system which 
cools the oil as the 1st refrigerant is constituted by making into Passage F between the walls (heat transfer wall which 
describes a concrete configuration minutely later) 13 of the heat exchange section in the oil circuit L within the driving 
gear case 10. With this gestalt, as for a septum 1 1 or the driving gear case 10, one, or them, the isolation means 12 of the 
shape of a wall of another object is arranged between a septum 1 1 and the heat transfer wall 13. The passage F of 
cooling water In case between a septum 1 1 and the isolation means 12 is flowed, Inverter U is cooled by the heat 
exchange through a septum 11, and in case between the isolation means 12 and the heat transfer walls 13 of the driving 
gear case 10 is flowed, the configuration which cools oil by heat exchange with the oil through the heat transfer wall 13 
is taken. 

[0049] In addition, although the doubling structure of putting the plate-like septum 1 1 to enclosure 10' prolonged in the 
upper part from the driving gear case 10 side is taken with reference to drawing 7 with this operation gestalt so that the 
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passage F of cooling water may be coi^fcd in general in the driving gear case 10 g^ipper part By taking the 
doubling structure of making this relati^Pnto reverse, constituting from preparing l^lnclosure caudad prolonged from 
the perimeter of a septum 1 1 as covering device material of a KO character-like cross section which opened the septum 
1 1 the bottom side, and putting this on the upper part of the driving gear case 10 The passage F of cooling water can 
also consider as the configuration connoted in general at a septum 1 1 side. 

[0050] Drawing 7 shows the connection structure of the driving gear case 10 in the driving gear case upper part, and the 
power module which constitutes Inverter U to a detail with a decomposition perspective view, and drawin g 8 changes a 
view and shows this structure. Moreover, drawing 9 and drawing 10 cut and show this structure in a different cross 
section. At this gestalt, they are refrigerant ****** CI and C2. It is prepared above the motor hold section of the driving 
gear case 10. Refrigerant ****** is refrigerant ****** CI for motors. Refrigerant ****** C2 for generators It is 
divided. Both [ these ] refrigerant ****** CI and C2 In the passage L5 of the 1st resulting refrigerant, they are both 
refrigerant ****** CI and C2 to the middle (refer to drawing A ). The orifice R4 from which the aperture which 
distributes the amount of supply allocation of oil according to the thermal load of Motor M and Generator G differs, and 
R5 It is infixed and those oil ways are carrying out opening to the side face of refrigerant ****** at inlet ports lOd and 
lOe. And Weirs lOi and lOj are established in the location near the outlet side of both refrigerant ******. Furthermore, 
from the weirs lOi and lOj of both refrigerant ******, opening is carried out to the base of these refrigerant ******, 
and, down-stream, the outlets lOg and lOh of the oil which functions as an orifice which adjusts a blowdown flow rate 
by setting out of an aperture are formed. 

[0051] It is oilway L6 within a case by which lOg of outlets of oil was formed in the driving gear case as the path of the 
1st subsequent refrigerant was shown in drawin g 10 . It considers as passage and is the oilway L7 within a shaft at the 
axis end of the stator shaft 21 of Motor M. It connects. Oilway L7 within a shaft Oilway L8 in Rota which it was open 
for free passage through the direction oil gallery of a path into the circumference slot formed in end plate 22b which 
supports the core 22a ends of Motor M, and this circumference slot was made to open ends for free passage, and was 
formed two or more in core 22a at shaft orientations It passes and termination is carried out by bleedoff hole 22c formed 
in end plate 22b. in addition — drawing -- oilway L8 in [ of one ] Rota although it is drawn so that ends may lead to 
bleedoff hole 22c — detailed — each oilway L8 in Rota every — only an end considers as the configuration which leads 
to bleedoff hole 22c of the end plate of the right and left to alternation - having ~ each oilway L8 in Rota The 
imbalance of the flowing oil is prevented. Moreover, lOh of outlets of oil leads above the stator of Generator G through 
the oilway within a case, as shown in draw ing 9 . 

[0052] The wall of the heat exchange section is constituted and they are refrigerant ****** CI and C2. The heat transfer 
wall 13 of the driving gear case 10 which plugs up up opening The top face and underside are equipped with many 
cooling fins 13a and 1 3b, and it consists of the same thermally conductive good aluminum material as the driving gear 
case 10 etc., and with this gestalt, the driving gear case 10 is used as another member from the expedient nature on 
processing, and it is fixed to the driving gear case 10 by a bolt stop etc. Oil cooling fin 13b by the side of the underside 
of the heat transfer wall 13 is refrigerant ****** CI and C2, as shown in drawin g 9 . It considers as the fin from which 
height changes so that the configuration of a pars basilaris ossis occipitalis may be met, and it is refrigerant ****** CI. 
It considers as the arrangement in which a fin is located in the whole region, and improvement in heat transfer is 
achieved. 

[0053] The septum 1 1 by which the power module which constitutes Inverter U was attached constitutes the cooling 
section of Inverter U, with this gestalt, was considered as the configuration which builds in a heat sink for the 
improvement in heat exchange effectiveness, and is equipped with the concurrent passage of two narrow articles which 
turn up so that it may see to drawing 8 , and pass along the inside of a septum 1 1 . And in order to pour the cooling water 
as the 2nd refrigerant along this passage, in this gestalt, the isolation means 12 which serves as a case and a septum from 
the high construction material of heat insulation of another object configuration is established with the gestalt insinuated 
on the underside of a septum 11. 1st ** C3 which faces between a septum 1 1 and the driving gear case 10 by this at a 
septum 1 1 side as shown in drawin g 6 2nd ** C4 which faces the driving gear case 10 side It is separated and 
demarcated with the isolation means 12, and they are both [ these ] ** C3 and C4. The passage which was open for free 
passage through free passage hole 12b is constituted. 

[0054] It sets to the equipment which consists of such a configuration, and they are refrigerant ****** CI and C2 from 
each inlet port lOd and lOe. The sent-in oil It flows a fixed time amount reservoir being carried out by being interrupted 
by each weir lOi and lOj, and touching oil cooling fin 13b by the side of the underside of the heat transfer wall 13. After 
heat exchange is fully performed, the part beyond Weirs lOi and lOj is adjusted and emitted according to the oil quantity 
which Motor M and Generator G need from Outlets lOg and lOh. On the other hand, cooling water passes along hole 
12a of the isolation means 12 from inlet-port 10k which carries out opening to the top face of the driving gear case 10, 
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and is, the heat sink C4, i.e., 1st **, ofl^»tum 1 1. It enters inside. After heat excl^ke is fully performed through the 
usual route, it is led between the heat tSKfer wall 13 and the isolation means 12 tffll^h free passage hole 12b of the 
isolation means 12. The heat transfer wall 13 is crossed, and it flows, touching water cooling fin 13a by the side of the 
top face of the heat transfer wall 13 here, and is led out of the driving gear case 10 from 101. of outflow of cooling water 
formed in the enclosure which surround the perimeter of opening of refrigerant ******. In this way, it is cooled by the 
radiator for engine coolant, or the cooler of dedication, and the recirculation of the cooling water discharged from the 
driving gear case 10 is carried out. 

[0055] Since it becomes the sequence which cools Motor M and Generator G through oil and cooling water does not 
carry out heat exchange in this way according to the above-mentioned 2nd operation gestalt simultaneously with Motor 
M and Generator G, direct, or Inverter U after cooling the power module with which cooling water constitutes Inverter 
U through a septum 1 1 previously, it can prevent going up until the temperature of cooling water exceeds the heat- 
resistant temperature of Inverter U. Therefore, Inverter U, Motor M, and Generator G can be cooled efficiently, and the 
cooling engine performance can be raised. Moreover, since the passage of cooling water is formed in the tooth space 
between unified Inverters U and driving gear cases 10, the complicated configuration which prepares the refrigerant 
path of dedication in the circumference of a driving gear case like the conventional technique can be avoided, and it 
leads to improvement in space efficiency, and low cost. Moreover, it is refrigerant ****** q\ f or mo tors about 
refrigerant ******. Refrigerant ****** C2 for generators By dissociating Since the accommodation according to 
individual of the amount of oil which should be supplied to each of Motor M and Generator G is attained from 
refrigerant ******, The orifice R4 from which aperture differs, and R5 A flow rate rate can be adjusted, the oil of 
optimum dose can be supplied to Motor M and Generator G, and each can be effectively cooled along with a cooling 
temperature demand. Furthermore, refrigerant ****** CI and C2 Since it uses also for cooling from the inner 
circumference side using the oil which leads the oil after heat exchange to the Rota side of Motor M and Generator G, 
and is emitted by the centrifugal force from Rota, cooling of the further stators 20 and 30 also becomes possible, and 
can perform efficient motor cooling which uses circulation of oil for the maximum validity. 

[0056] by the way, this 2nd operation gestalt shows the flow of the cooling water as the 2nd refrigerant to drawing 6 
most directly -- as - 1st ** C3 by the side of Inverter U from - 2nd ** C4 by the side of refrigerant ****** This flow 
can also be made into a parallel current flow although considered as the vertical style-related flow from which it gets 
down to a side again. Drawing 1J shows such a 3rd operation gestalt by the same mimetic diagram as _dxawing_6 . 1st ** 
C3 which faces the septum 1 1 side divided up and down with the isolation means 12 with this gestalt 2nd ** C4 which 
faces the circuit L side 13 of the 1st refrigerant of the change gear case 10, i.e., a heat transfer wall, It considers as the 
passage connected to juxtaposition in the circuit of the 2nd refrigerant. About the configuration of that complementary, 
said 2nd operation gestalt and the sign same since it is substantially the same as corresponding each part material are 
attached, and it replaces with explanation (this point presupposes that it is the same also about each consecutive 
operation gestalt). 

[0057] 2nd ** C4 which faces the heat transfer wall 13 of refrigerant ****** when such a gestalt is taken Since low- 
temperature cooling water can be further poured to a side, the cooling effectiveness of Motor M and Generator G can be 
raised further. 

[0058] Next, drawing_12 is 1st ** C3 by the side of Inverter U. 2nd ** C4 by the side of refrigerant ****** The 4th 
operation gestalt which made vertical style relation reverse is shown. At this gestalt, the cooling water as the 2nd 
refrigerant is 2nd ** C4 which faces the circuit L side 13 of the 1st refrigerant of the change gear case 10, i.e., a heat 
transfer wall, first. 1st ** C3 which faces the septum 1 1 side which flowed the side, cooled oil through the heat transfer 
wall 13, and was subsequently divided up and down with the isolation means 12 It will flow and the power module of 
Inverter U will be cooled. 

[0059] Even when such a gestalt is taken, the cooling water as the 2nd refrigerant Since it becomes the cooling structure 
which carries out sequential cooling of the oil which does not cool Motor M and Generator G soon, but carries out 
circulation cooling of them, and the inverter U, the heat from Motor M and Generator G Since heat exchange will be 
carried out to cooling water through oil, it is eased to direct heat transfer, and the advantage which can prevent carrying 
out a temperature rise is acquired until cooling water exceeds the heat-resistant temperature of Inverter U. 
[0060] Next, and they show it. [ drawing 13 and drawin g 14 ] [ the 5th operation gestalt which simplified the thought of 
this invention further and was materialized ][**][ type ] Division of refrigerant ****** is abandoned with this gestalt, 
and it is single refrigerant ****** CO. It carried out, and further, arrangement of an isolation means was excluded and 
the configuration by the side of the passage of cooling water is simplified. Thus, although the simplified configuration is 
naturally applicable also to a driving gear with a cooling system as shows the motor M previously explained as an object 
for application of the 2nd operation gestalt, and Generator G to drawing 14 which it has separately, it is suitable for 
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applying a motor to the driving gear co^^pred as combination with the generator, 

[0061] When taking such a configurati^^eat transfer to the cooling water as the JBrefrigerant is refrigerant ****** 
CO of the oil as Inverter U side and the 1st refrigerant. Although simultaneously carried out by the side Motor M, 
Generator G, or the heat from both them is refrigerant ****** CO. It can prevent carrying out a temperature rise until it 
is eased to direct heat transfer by heat exchange being carried out to cooling water through oil and cooling water 
exceeds the heat-resistant temperature of Inverter U. In addition, the oil which circulates through the inside of the 
driving gear case 10 Since it is the oil which it is collected by driving gear case 10 lower part, and air cooling is carried 
out there, and is recycled after cooling both Motor M, Generator G, or them, it is refrigerant ****** CO. In being 
located in the upstream in the circuit of oil Since the oil immediately after the circulation initiation after air cooling will 
be further cooled with cooling water, the cooling engine performance of Motor M or Generator G can also be raised. 
Therefore, Inverter U, Motor M, Generator G, or these 3 person can be efficiently cooled also in this case, and the 
cooling engine performance can be raised. 

[0062] By the way, at each above-mentioned operation gestalt, they are refrigerant ****** CO, CI, and C2. Although 
the gestalt made into the space demarcated with the driving gear case 10 and the heat transfer wall 13 was taken, other 
gestalten can also be taken about this configuration. DrawingJ 5 and drawing 16 show the 6th operation gestalt which 
takes such a configuration. At this example, it is refrigerant ****** CO. It is refrigerant ****** CO by the stator 20 of 
Motor M, without making especially a seal member insert using not producing a problem, especially even if a 
refrigerant is oil and leaks to a motor side. It considers as the configuration demarcated. In this case, it is refrigerant 
****** CO in detail. Although it is good also as the same case wall as said 2nd operation gestalt about the peripheral 
wall to surround, it is referred to as enclosure 13c caudad prolonged from the heat transfer wall 13 with this gestalt, and 
it is refrigerant ****** CO. Let the bottom wall be the core 20b periphery of the stator 20 of Motor M. In addition, 
although considered as the configuration which an isolation means is excluded, a configuration is simplified and cooling 
water meets with in a septum 1 1 and the heat transfer wall 13 simultaneously about the passage of the cooling water as 
the 2nd refrigerant with this gestalt as well as the 2nd operation gestalt, naturally it is also possible to take the passage 
configuration of the same cooling water as the 2nd operation gestalt in the semantics which gathers cooling 
effectiveness also in this case. 

[0063] When such a gestalt is taken, in order that the core iron core and oil which constitute the stator 20 of Motor M 
may contact directly through the wall of the driving gear case 10, the advantage which can cool Motor M more 
effectively is acquired. Moreover, it is refrigerant ****** CO as mentioned above. When enclosure 13c is constituted 
from a heat transfer wall of another member, the advantage which can simplify further the structure for oil circulation of 
the driving gear case 10 is also acquired. 

[0064] as mentioned above, although this invention was explained in full detail based on six operation gestalten, this 
invention is not restricted to these operation gestalten, can be variously looked like [ a claim ] within the limits of the 
matter of a publication, and can change and carry out a concrete configuration. For example, although the 2nd 
refrigerant was chiefly illustrated as cooling water with said each gestalt, naturally it is also possible to use other proper 
refrigerants. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing.]] 




[Drawing 8] 
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[Drawing 6] 
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[Drawing! 3] 
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[Drawing.5] 
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[Drawing 9] 
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[Drawing 11 ] 
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[Drawing 16] 
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[Drawing. 14] 
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